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(57)Abstract 

PROBLEM TO BE SOLVED: To provide an evaporator to improve 
heat exchanger performance and be capable of reducing thickness. 
SOLUTION: An evaporator is provided with a core 1 at which heat 
exchange tube groups PI and P2 on the upper stream side and the 
downstream side are longitudinally juxtaposed, and upper side and 
lower side header members 10 and 50 situated at the upper and 
lower ends of the core 1. The interior of the upper side header 
member is longitudinally partitioned to form tanks 1 1 and 12 on the 
inlet side and the outlet side. One end of each tube 6 of a tube 
group PI on the upper stream side is coupled to a tank 11 on the 
inlet side, and the other end is coupled to the header member 50 on 
the lower side. One end of each tube 7 of each tube 7 of a tube 
group 7 of a tube group P2 on the downstream side is coupled to 
the header member 50 on the lower side. A refrigerant flowing in the 
tank 1 1 on the inlet side flows through the tube group PI on the 
upper stream side and is introduced to the tank 12 on the outlet 
side. Meanwhile, a refrigerant flowing through the two heat exchange 
tube groups PI and P2 is heat-exchanged with outside air A and 
evaporated. 
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jS^TES^n-stor-Ar^r, ^'/^'-^i^ — h (2 

0 > ^ ^r-3f7.>v- < 3 0 > ( 4 

1> (4 2) <i;$:WOXV^^o 

50 [0 1131 (2 0) tcit, m^^m 
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[ 0 1 1 4 ] y'-:?7^'<- (30) ^ 5^-'7"U 
<2 0> CC'±®««:±*3!)^^^^i:^^iS5n, 

[0115] -eOtr, CtlibC>^yi^-'7[y- h (2 

r.-'TT^ttoaiDWir^^ <1 2> :i>^Bm^n^tth 
5KJS'&*:*'-:r^1*«[>7UD«^>*' (11) A^J^fiE$n 
[0 1161 miC-^:f^-tf.*<^ iZO) tCJi. 

[0 1171 ifc, 7oa«^p>i? (in i^tci*. 

a > e^i5t.^r. ^iSajsU < I 1 a } (sr>ifi«^(c<^^^3l 
ift?L <4 1 a > (Z:-?LS, ^mf nt^$-^01i7irSi^&S 
'^^iijft?L (4 I a > <?>5Ll»3!yiS4>'l^3<^^.^?n. ^ 

[01181 ma«* (12) F^icii, ^(opim^ 
±ricti:^i,mmc^ i^mitmm^i& (4 2) d^ao 

ftw^nri-^*, c<:^>^F:)^ih^^gl^«R (4 2) 

m}c<D>%^mjaK (4 2 a ) 3!>sf^^^ttr(,^^. 
[ 0 1 1 9 1 « A:® 1 tC5nr J: ^tc. ±«K r 5^-^ 

{ 1 o> o>m9^mn^^it. ^y^-^^y^ (15) 

[0120] M{C_b«^ it^m^ (10) <?>?%SS7Ja 40 
{ 1 I a > JtC>?S«^ffia < 1 2 a > cn6«>aiA 
□ < 1 1 a > (12a) ici^mti>z^ s -<> ^€ ( 1 1 

[0121] 'V£*5, -<5:;^5lJg^tCfc(.^Tli. ^pS^t;^ 

g < 4 1 ) ^m73}tm&mL ( 4 2 > ? y-^ u 

(2 0) ^^y^^iyj<^ (3 0) tcMl/. 

^^uri-ss^^. -4c#yig(<:4dc*rii. cn^<oM^«[ 

(4 1) (4 2> «r-^:?^^-:7U— -h (2 0) -^^-^r^ 
(3 I) 4--'/^r--:ru-h (2 0)«K:-H*<cjf^i5Sl, 50 



e9|[12 0 03-7 5 02 4 
30 

fcO. MtCtifttnie (3 1 > ^^m^'Etirf^J:^lCl,X 

[0122] U±<D^.^CC'±iil-- ^ :5«^-fim ( 1 0) 
^(.i y-zTi^-^V ( 2 0 ) OS ? --T?^ WL 
(2 I ) tc, ±i2^r ( 1 ) <7>^^^:>.-7' (6) 

(7 ) {o±§^5|$3i$n/cifsfiitcii^$n^, ccc'i 
±««?g^»?^=^-7'(6) ii. 7X]«^>^^{1 

^ (7) ii, tflD«I*>^^ (12) piicMjiSW^n 

10 1231 m4V^,imei>c^r^'>^. ritK 
T i^-^ (5 o> ti, 37 ( 1) <oT^K:3y«i^ 

^tCt^^X&:^tli>i><OX't>^X. -^y^'-zfl.'-h 
(6 0) (7 0) i^WbXC^^o 

[0 124] -svd^-vu-h (6 0)iCit, i«4^«i^ 

[01251-^-/ ^-y7^*<~ (70) kt. ^ y ^-Vl^ 
<6 0) ©TffiW*T*A^i=>5l^<*:^icas$n. 

*i*[^) i^cimtyX^u^ft^ (7 1) jj^i^^^nr 
t*^. M^ccctttt^ (7 1) tcii. :g$-^r^(<:M^<o 
isr^4<55ftc, B»(?>w<t^iia^ (7 I a ) 5i^fi!fc$n 

[01261* tr, ^ V h ( 6 0 ) BiCX'^. 

y y-^^^-- ( 7 0 > tCc^: ors Jstit:, ( 7 

^:^-^rm<DWKm^:>i^ (5 1) 

t(<:. tt<^^ (71) <^>ai^(istcnrig:^isi<<:jfeifti/ 

t:5iSCJS**:*-"7lg1*OSfiai«J^?>i5' (5 2 ) :^^J^flS$ 

n^, c(om^. »AW^?>i> (5 1) TaD'?&tii«i^> 
J' ( 5 2 ) mt. (71) tcfijfis^nfcia^i^ 

5i?L (7 1 a) ^CJCotTiiii^nriri^o 
[0 127 1 $?clglltc5nrj:^tc. TfiKif^r-^ 
(&o> <^)M»Jlll□^«:«. ^74r-**'r3^(55) 

^tixi^i,^ 

[0128] -^fmccidi^xiit, Tm^ 

W (50) (DftttJ^ (7 1)^. 'v.^^r-^u- h (6 

0 ) mHc-mcm!ai^fc o . mt^x-^a^ji "yic ox h 
[0129] ±^mfao>rm^ y y-m^ ( 5 o ) 

Vf^^yy--zri.^[- (SO) (^^^--TTgRfltL (6 

1 ) ic^ ±a=zT { 1 ) (casg^* { 6 ) ( 7 ) 

(6) i*. TftKv:5r-^(50) 
rtccr-^Aftl^^i' (5 1) ici&mm^:^n^tt4^u:^ 

T^«m.^^^ (7)1*. mim^>i? (52) 
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n 

{01301 i:^,±<^>J: ^irS.^$twrc*B 1 ;^m<D 
^. HOC Ji:i>^j: < i ^ ^fii<: a ^ mmm $ nA: 7 .'U ^ 

[0132] K>.±o>^f^(i:'m§^B\t. -eoiuSSI (T» 

ife©]a^x^*3.-7'P !»]> ^ai^^^diiijib. 
<!;i/-cg«?n-s^fc<D'c*i^o tms 

AS. ±M!^M.^<m^^ < 1 1 a ) ^l:3l-7r±«k-? 
dJ'-iW (1 0> i^>7>n«af>i' ( 1 1 > 

[0133] AD«^ < 1 1 > P3er«7^$ttfti^^«S 
it. :f>*^fe^te (4 1) <<:j:'7i:. :5f>i? (1 1 > 0!> 

(4 la> ^siS-r-So C<?:'i;*, mttic<i:-? 

tr. nt^?>.u < 1 1 a > <z>ia^<^>?^ii3fi?L (4 i 

a > . -PjEO^^^lSi^iatiSC^^^iiift^L <4 1 a ) 
ri*. telSffi <4 1 > tCct:->r, ^^cr-ffegj^sffeT'^^ 
i&?L<4 1 a > ^^i^£SljC«$C^ 

te^s <4 1 > ^^<ih^m&w<o^^^ 

(4 1 a > <WL|i^.'h$ < ^^(ugtc^7>^^<cS£- 
r?Lix^:^^<t^.i?SLxrc^^fci6. s^i^gjij&a (4 i 

$l^iii&?L {41a} ^^^iC^^r ^<f> 

[0 134] c^orfe^« (4 ! > <^a:-ri^^tc<^ 
^^tifc^^ii'^. ±mmnji^^=»,-^ <p 1 > 
(6> {cisj^tci&sjz^nr^A^n^), 

[0135] ±^«l^yJtif^::.-7^ (P 1 > i<:^A$ 

< 5 0 > Oclfi > ( 5 1 > e<:^7^$t^c1^., it 
^ <7 1 > cc:'l»Xttiisi*L (7 1 a > ^ajftt-C, 

[0 136 1 CC-C, _t^#lJfeW!Uf|^i.-7^e (Pi ) 
^Sia-r^>%^k*. (6) tcig^tc^ 



7) 4$ia2003-7&024 

32 

-"7^ (P2) ©S?^:*-?- (7) ic*^tc<^8S($nT 

[0 13 7 1 Tslcf^O^?:^^*^-:^ (7 > ^iid&l. 
/c?%Sti, ±ilJ-s -;' ^-gUH (10) C'fflP«5r>i7 
{ 1 2 > tC^A^nr, ®a».^ih^lSl^fi (4 2 > tCJ: 

2> c!;'^$:^±jiStct>y<:->ri5?^'i£E;^''<T'>;^J§^ 

n. giStC^:*i|^ih$n^, ?%l^feta« <4 2> <0 
< 4 2 a > ^igjfior . ^^UQ < 1 2 

10 a> 

[0 1381 CCX\ ^kt. mjm^>^ < 1 2> 
tciac^r. ^m^m^^ (4 2) e^J:^Tilc£35^)5 
ih5tb^A:i«>. T?i«^^Jft^::.-3r|f {P2) 

[0139] ±#}^ ^-tm (10) <7>?%^P { ! 

20 [014 0 1 ±mmj>r\mmti§i^ > -^s 
(PI) (P2> ^ajft-r^^^j^i*. 3T{i>*<-<t> 

pi5»J;>>j=>HXDi2i^n^xr- (A) t^M^?>Ct 
tC^,f>. XT- (A> iPh^^mJ^lyX^M^itTh^ 
SLtcn(K>^mc^:^}^^^t%fc:^r- (A) i*. 

[0141] y±a>J:^i<:. i9:;^fe?l^«IO^i&S^J:n 

ii. }imm^o"r^ims^J^^ -^--rm <p 

1> <P2) (6) {7>iCiWtC 

^<Pi) (P2)<^>^. -^iuosr { 1 > cD±i«r' 

[01421 5giC-45^te35.etC4}C*-C«, ?»a««:2^ 
?-»-'7'S{Pl> (P2) icaia5if*ft:lf<QS'>7* 

(^m^^Vi^m'^^i>CLi^X'm>. C«>A:«!>. 

7^<6) (7> <D^:A-^$«:^'h5<'r*C:idi'C 

[0143] ^tc-^^imm(.c^K^xkt. ±.m^ -> 

^(31)3!^. ^^iS^^^-7Xi^\^X^l^ZUi>t 
t\>\^. TftKv^?'-^ (5 0) ^Q>13^'^jrf 
50 ^«cffis$ti*tti3«<7i)*, gs:/^^^^?^-?!: 
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[0144] ^t<:-^;^«^@tcijc.x«. ±tfe«S:0'T 
SI«m>:^*3:-7'S (P 1 > ( P 2 ) B8*c45C*^Mf& 
f 'S^^.a^:^-^' (6> <7> H±^-i*5^tfe^ 

«CC'gl.5^a**-y (6> <7> ^^-;5?m^^C<5:;!>4r' 

[01461 !^^5f r-tc. -ft£a>^ ^ r^'cc-^??. 
[0147] rj,id^ ±^|^jaif^sstci3c^rii, ±»K? 

y-a*t (10) tCiJW-SXPIil^?^^ { 1 ! > S-O'liJ 

□»]^?> ( I 2 > tC. ^^m^Vim (41) S;CJ^jfe 

^nAitttciR^nr, mi^i 2<^:'T^j: 
^m±misskm < 4 2 > ^i^^c^T'&j: ^u: ^ 

Acs 

[0148] iS^te^^a^tciJ^^Tii:, ±«-- 
dJ^-sPW (10) <^«ss(i±ratc, }%m?^ < 1 1 a ) 
^JJt?%^tt5P < 1 2 a > ^J^f^uXi.^^f)\ ^^^mlt. 

« ( 1 0 > <?>-«^tc, ?%«;?ja < I 1 a > (12a) 

*lf ^ J: iCm^UX h^*.^^ 
[0149] ^f<:±^^JBmci6K^xlt. m 1 SiCTh 
f <fc^tC, ^FAih^ffiSlg (4 2) (D^^Mmfl (4 

7 - BstiATPTiaitcti bILbelicaasr ^ 

!ltCCO?SSS(jljft?L (42 a ) k*. m^ti:3l^«£UT: 



.«) ei!ll2 0 03-7 5 02 4 

34 

[0 1 5 0 ] tfc±sl^mmn^Ci^i.^Xit. Ig 1 7tc^ 

(12) ^^iSii^mm < 4 2 > <l:«.$Ea^ » 
{ 7 > CD^^iCC'ffiaCHgfS < S > (OSfifim (@ 1 7 tCiJ 
ie»X^Am^CX^''^y'f->i^X^^t) ^. 
(7 ) CDjil^iB^tcML I '-zm:B^i><Di>^M. 

[0 1 5 1 ] $/c. ±^,immm.^&X'it. rmi^ 
m^fk'f':^-:^'^ <P2) m^iLmtvx. rmwm$i 

&^»-'7'i?<P2> flJ^^>J-T- <A> *BlDiiti>J: 

ipi) m^km^miEMtux. ±mm 

<P U «d^*^xT- (A) ^lilOjAtr 
[0152] WC'^^IS^B(^chi.>X . WM&O^iS 

[0153] <m2?^m>m 1 85.t>ig 1 ^ktco 
^^M(ow2^mmf^x^^m^s^^rmx^^. cn 

{±#J) ^7:5^-^^ (10) (T 
«!j>(Z:-^ 7 y-sW (50) :? ^- :f 

h<20> (60) SiDf^v*'-:^7^'<- (30) (7 

[0154] rtLt:>P>m 1 8«ttn.l320tC7TTTi:^ 
30 tc. ±«!j^7^i^-^« (10) i^Vw^r^-T^u-h (2 

m^:^tifcm. }&m\ni'J>m$inxm^^nxK^^o c 

(DzfVJ^ffX^UC^ryX. ^ y^-'^ V-V ( 2 0 ) tC 

\t, m\k2j^^m.^i^^ic^'7x^^<omm^^^i,c, m 

^cC'^^-'-TiscilTl (2 I > t^W^^^fi^tti>^s m 

[0 I 5 5 ] las 1 tc^f ct:^tv:±»i-s-;? 
40 (3 0) ii, ±12^-7 (20) *«etr^ 

m^:StxX^^t^:^nxif-^. CO>r:^'i^:^m^^^:^X. 

r. Tisicm^ir^ji^icfk^ (3 1) j^^^^i&^n-s 
<!;i4>tc, &f±*fl» (3 1) <09^C, iS'^^^r-^' 
U- h (20) (O^^ll (22) ^4tltL/r, T**tfS 

< 3 2 > ^^^^tlh. 
[ 0 I 5 6 ] C CC-^ y ^-±}^><^ iZO) ±%d^ y 

50 iZO) io±.fm^Uii^^w:>^:^^^ 
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e5 ti3M«sR^. ( a 1 > c>*^mo>^^^ ( 3 

2 > ^ ^r-VU- H (20) CC-W;^?L (ZZ) u: 
tit. ^■y'^-rfi-^V <£0> i£tJ5'V7y-*/<- 

(3 0) *cj:ossnr. ft^ (3 I > (DPSpiis 

( 1 2) •-^'llJ.^^n'S.Li^tc. f±^ <3 1 ) <^ 

to I 57 1 ^2 2«:*'t.t:^tc, T«Kr^-S*t 
(6 0) C>-^^5r-7U-h (6 0) it. 

(10) iPlfi. TJU^^^^yASIffiHi^rM 

ii. i«fll2?9^':gS-j^i6iic?S'7t:fifr«cr)Slf^to^t^e:, m 
fecr)^:*-"7^(1?L (6 1) 35^,'?j55ti-6iiib<C, fr 

[0 15 8] *fcB12 3ec^r<l:^«C. TW^^^i?''-:^ 
<7 0> «. ±ao-s9y-:^^'<- (3 0) 

X. (7 0) tciir, 4>Ki^*!>^0»i 

^n^, T*<^:^ffi'*'*cfc^»icti:^ (7 1) ^5f^sS$ 

(8 0> 0(?^^?L (6 2) T:^ 
i5^I^OC€^^^g (7 2) mm^ti^^ M(^\±^ 

(7 1 > tcii. m^-^icts^xm^^mm^^iz. m 

[0 159] C<D^yy-i3^*<-- <7 0> 

fcRSr% tttHil (71) (Tj^K^im^^^Mt (72) 
3*i. (SOXOC^^a (6 2) <C4$A 

(5 0) RCr-N:,^-:#7''<- (7 

0 ) icx-yxn^iOrX. ft^M (7 1) <mjs\kw^. 

(5 1) 3!^^.^3ti&ii4><c, f±«« (7 

fi^CDitfflW^f > ( 5 S ) 3!^«^,i52^*a&o w^zmM 
^^y*? (5 1 ) J5;D'5feli5»l^?>i7 (5 2) ISli*. f±^ 
(7 1) tc^^^nfei^tL (7 1 a > 4:/rUXiiji$ 

[0 1 60 1 -ei'trgt 1 8@;2XI@1 ^Kt^^XbKn, -b 
SK'^y-^ <1 0) «C*3Jt&--9 3«^--7U- h (2 
0 > C'^*^-7lKmL. ( 2 1 ) tc. 
dPftiO^T < 1 > <?>^xJ«^^=«.-r (6 > (7>0± 

(5 0) {CfeJif^-s^y-T/L'-h (6 0)0$ 



5) ©i32003-7&024 

3$ 

*,-7TKft5L <6 1) ar { I ) OJ^SiJft^a- 
'7' < 6 ) ( 7 ) ©T^^ii ^ tild^^^^m-^^ ti^o 

to 1 6 ! ] ^oT'ifeom**, -hfij^ i^s^si^m 

[0162] ^(o'^Z'^i&msrmm^ic^^.-xh. ± 
^(\Kixmm^i^. cirmm^^^. l^^tcr-JS^^ 
10 ^, 

10 16 31 <:cDm2;^S5BiM?:^s*c45i*Tfc, ± 

[0164] -ecc:.±, ( 1 0 > ( & 0 > 

cr>S^«(2 0> (3 0) (6 0) c7 0)iUr, 

5r-^fi.^^ (20) ( 3 0 > (60) (70)^^ 

20 [0 1651 9iec^34^-m.sS^(20) (30) 
(6 0) (7 0) «r«W«C,fc01S.^^^a>r'*^fe 
«). (2 0) <3 0> <60> (7 0) i 

[01661 V- i^-mt (10) ( 5 0 ) Oft 

30 ^(31) < 7 1 ) i^m^ti^X$mt^i:^<OX'^ 

ffc^lai c t'J!>^X'ii mct±m^ (31) (71) 
it. i&^^2mic^*}&VXi^^^i><K>Vi>hf<J«>, 

[0167] -4c^25^.tef^a^<:i$l^T, -n^^^ 

^tt < 1 0 ) < 5 0 ) oi^giuc, ±iaig 1 mm^&t^ 
mic. ^mmmmi (4 i ) '(=>mm±m^tm (4 

40 2 ) ?:|ftW^<fc^»tCL/t:*^^t^, 

[0 1 6 8 ] S^-c. -4s:;^ltemtC4$C>-CJi, 5^-^ 
3W<10) (5 0) *-1^'r^-^T$r-:7U'-h (2 
0) (6 0) (3 0) (7 0)*:^ 

[ 0 I 6 9 ] r ^-S.^^C— ^^C. 

50 B°B^^^^»:7^^i?:^ec^Trr-SCi:tcj:0. 
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fti^ ISJ± $ i* ^ C i 3!>^T'^ 

[0 17 11 

[0 17 3] OlEfe^i*. ±ia^3 3?Ji^ 

C<*;:^X"'&-So 30 

X'h^X. PlIS <a} i^EfiEl. Pl@ (b) i^iSiir' 

[^2] ^iiiid^a^^s*i?v'?'?4»ti^'C'A^o 

[IS3] Ml*ifel^^S^^SOJii«§l*<>l!iLr^'r 40 

^\mx'^h. 

[04] ^ ll^.fef^S^.^S<^>TI«ai«r^/l?UX:i^r 

^^L±UXihirmw^^mx^hho 
[la 6 ] ^ 1 ^feJf^fifeC#.^SOT«'^ ^-SIH©2 



^^1^2003-75024 
38 

[^ I 0 ] M I l^feS^S^'UfeStCis^^^'C ^ - 

[Sill c<o^mo>n 1 ^55«r'*^s^B«)±wsis 

[(^131 C©^^0^2^f^£^X'^S^JfeSC'±iil^ 

^^m\.^xihru^mx'3^^o 

[0 1 4 1 ^2^^«t:'4>-^SIfe»c:'±«K^? 
p]0 ( a } t^iSlgl. 1^0 < b } ii^figir^'S. 

[0161 ^Am-is^xib^^^^^wm^mm- 
[0171 ±iep 1 ;^ue<o3E^e*2:fei^ *±«K r 

[0 1 8 1 C©^^<^^2^,fe«^«^C*^3PifeSCC'±:« 
[0 I 9 1 ^2||te«^S^'*&^ifeg«>T«^ 32^-^ 

ra0. fallgj (b > ii^ra0*c^>-5>* 

[02 1 ] mz'mmmokm^^ii-m^^^^ii^^ 

^y~^>i^^^^^X'ib^X. gl0 (a) I^iSe^M 

m. pui ( b ) v^jEM^sr-^^. 

M0. <b) U^^X'^'&o 
[02 31 ^2*te55a&CT«K ^ *'-fiBtttC4a(:^l>-- 

.-^-:^-M'-?:^n^^t:'*->r, 1^10 (a) ximm^m 
m. mm ( b > i^?@ig)X'^'&o 

1 -ar 

1 1 --AU«)i5?>i' 

1 1 a - '?t3^>vP 

1 2-"ffia«^?>j!' 

2 0-^:?d!^-:/U'-h 

2 2-H^'&?L 

3 0— ^^y-^/v- 

3 1- -f±^^ <f±*5^> 

3 2"-«^'&^ 

4 1 

4 1 a-?^J^ji^ 
4 2-^9l».M^^!;i^ 
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(b) (a) 



[114] 



2 




©^32 0 03-7 5 02 4 
40 

* 7 1 -tt^^ 
7 1 a 

7 2-H^^^ 



[@2] 
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(5l)liTC,a.' ISSlJiS^ 
F 2 8 F 9/02 3 0 ! 

9/22 



F ! 

F 2 8 F 9/02 

9/lS 
9/22 



3 0 1 A 

3 0 1 e 
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□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

3. COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

(31.INES OR MARKS ON ORIGINAL DOCUMENT 

□ REFER£NCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



